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PRINTING APPARATUS, CONTROL
METHOD FOR THE PRINTING APPARATUS,
AND STORAGE MEDIUM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a printing apparatus
including a storing unit for storing a recording materal, and
configured to perform printing by using the recording mate-
rial.

2. Description of the Related Art

In a printing apparatus which rotates a plurality of toner
cartridges, when some toner cartridge has run out of toner,
this toner cartridge 1s moved to a position where the user can
replace the toner cartridge as discussed in Japanese Patent
Application Laid-Open No. 2003-323027.

To move a toner-out cartridge to a position where 1t can be
replaced, the printing apparatus needs to detect a toner-out
cartridge. For example, an optical sensor 1s used to detect
remaining amount of toner 1n a toner cartridge, and when a
cartridge that has run out of toner 1s detected, the cartridge 1s
moved to 1ts replacement position. Thus, the user can replace
the toner cartridge smoothly.

However, 11 the accuracy of the optical sensor 1s insudfi-
cient, even 1f a toner cartridge 1n a toner-out state 1s detected,
some amount of toner often remains in the cartridge enough to
print a few pages. There may be some users who still want to
use the toner until just before the printed characters are so thin
and blurred.

Despite the fact that the user still wants to keep using the
toner cartridge that 1s determined to be empty, if the user have
to move the toner cartridge to the replacement position each
time the printing apparatus has determined that the toner
cartridge 1s out of recording material, this 1s inconvenient for
users.

SUMMARY OF THE INVENTION

According to an aspect of the present invention, a printing
apparatus configured to perform printing by using a recording
material, includes a storing unit configured to store a record-
ing material, a moving unit configured to move a storing unit
determined to have run out of a recording material to a posi-
tion where a recording material 1s supplied to the printing,
apparatus, and a setting unit configured to, according to an
instruction from a user, set continued use of the storing unit
determined to have run out of the recording material, wherein
the moving unit does not move the storing unit to the position
even when the storing unit 1s determined to have run out of the
recording material 1f continued use of the storing unit deter-
mined to have run out of the recording material 1s set.

Further features and aspects of the present imvention will
become apparent from the following detailed description of
exemplary embodiments with reference to the attached draw-
Ings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and constitute a part of the specification, illustrate exemplary
embodiments, features, and aspects of the mvention and,
together with the description, serve to explain the principles
of the mvention.

FIG. 1 1s a block diagram illustrating a printing system
according to a first exemplary embodiment of the present
ivention.
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FIG. 2 1s a sectional view of a printing apparatus.

FIG. 3 1s a diagram 1illustrating how the toner cartridge 1s
replaced 1n a color laser printer with a rotary developing unat.

FIG. 4 1s a flowchart illustrating a control method accord-
ing to the first exemplary embodiment of the present mven-
tion.

FIG. 5 1s a flowchart illustrating a control method accord-
ing to the first exemplary embodiment of the present mven-
tion.

FIG. 6 1s a diagram illustrating an example of a work area
for managing variables.

FIG. 7 1s a diagram 1llustrating an example of messages
displayed on an operation unit or a CRT display unait.

FIG. 8 1s a diagram 1illustrating an example of an operation
screen displayed on the operation unit or the CRT display
unit.

FIG. 9 1s a diagram illustrating an example of the operation
screen displayed on the operation unit or the CRT display
unit.

FIG. 101s a flowchart 1llustrating a control method accord-
ing to a second embodiment of the present invention.

FIG. 11 1s a flowchart illustrating a control method accord-
ing to a third embodiment of the present invention.

FIG. 12 1s a diagram 1llustrating an example of a work area
for managing variables used 1n a fourth embodiment of the
present invention.

FIG. 13 1s a flowchart 1llustrating a control method accord-
ing to the fourth embodiment of the present invention.

DESCRIPTION OF THE EMBODIMENTS

Various exemplary embodiments, features, and aspects of
the invention will be described 1n detail below with reference
to the drawings.

FIG. 1 1s a block diagram 1illustrating a printing system
according to an exemplary embodiment of the present in
invention. In this printing system, a computer 100 communi-
cates with a printing apparatus 101 through a bidirectional
interface 24. The bidirectional interface 24 may be a wired
interface, such as LAN or USB, or a wireless LAN.

The computer 100 includes a central processing unit (CPU)
1, a random access memory (RAM) 2, a read only memory
(ROM) 3, a system bus 4, a keyboard controller 3, a cathode
ray tube (CRT) controller 6, a memory controller 7, a com-
munication umt 8, a keyboard 9, a CRT display 10, and an
external memory 11.

The CPU 1 performs various kinds of data processing
based on programs stored in a program ROM. The CPU 1
processes documents including graphics, images, characters,
tables (such as spreadsheets) or mixtures of them. The CPU 1
collectively controls devices connected to the system bus 4.
Moreover, the CPU 1 develops outline fonts 1n a RAM for
display information, set on the RAM 2, and realizes WY SI-
WY G (WhatYou See Is WhatYou Get). The CPU 1 also opens
various kinds of windows and executes various kinds of data
processing on commands 1ssued by the mouse cursor on the
CRT display unit 10.

The RAM 2 serves as a main memory or a work memory of
the CPU 1. The ROM 3 includes a font ROM, a program
ROM, and a data ROM. The font ROM stores font data used
in document processing. The program ROM stores not only a
control program for controlling the computer 100 but also
stores programs such as a printer selector and a network
printer driver. The data ROM stores various kinds of data used
in document processing.
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The keyboard controller 5 controls key-in operations from
the keyboard 9 and a pointing device (not illustrated). The
CRT controller 6 controls display on the CRT display unit 10.

The memory controller 7 controls access to the external
memory 11. The external memory 11 1s a memory device to
store a boot program, application programs, font data, user
files, and edition files. The external memory 11 may be a hard
disk, a flash EEPROM memory or a USB memory.

The communication unit 8 controls communication with

the printing apparatus 101 through the bidirectional interface
24.

The printing apparatus 101 includes a printer controller
102, the operation unit 14, the printing umt 17, the external
memory 21, and the hard disk 23. The printer controller 102
includes aCPU 12,a ROM 13, a system bus 15, a printing unit
interface 16, a communication unit 18, a RAM 19, a memory
controller 20, and a disk controller 22.

The CPU 12 executes a control program stored in the
program ROM and a control program stored in the external
memory 21 to perform data processing. In addition, the CPU
12, based on the control program, collectively controls vari-
ous devices connected to the system bus 15. For example, the
CPU 12 generates image data and transmits an image signal
based on the image data to the printing unit 17 through the
printing unit interface 16.

The CPU 12 transmits a control signal to the printing unit
17 through the printing unit interface 16. In addition, the CPU

12 transmits information about the printing apparatus 101 to
the computer 100 through the communication unit 18.

The ROM 13 includes the font ROM, the program ROM,
and the data ROM. The font ROM stores font data used to
generate 1mage data. The program ROM stores a control
program which 1s executed by the CPU 12. The data ROM
stores various kinds of data to be used 1n data processing, for
example.

The operation unit 14 1s an operation panel including
switches and LED displays to display the key input and infor-
mation. The operation unit 14 may be formed by a touch
panel.

The printing unit interface 16 controls communication
with the printing unit 17. The communication unit 18 controls
communication with the computer 100 performed through
the bidirectional interface 24.

The RAM 19 serves as the main memory and the work
memory of the CPU 12. The memory capacity of the RAM 19
can be expanded by adding an optional RAM to an expansion
port (not illustrated). The RAM 19 can also serve as an image
data memory area to store rasterized 1mage data or an envi-
ronment data memory area to store environment data or a
nonvolatile RAM (NVRAM) to store various kinds of param-
eters.

The memory controller 20 controls access to the external
memory 21. The external memory 21, such as an IC card or a
USB memory, can store font data, an emulation program, and
form data.

The disk controller 22 controls access to the hard disk 23.
The hard disk 23 stores print data and a control program, for
example.

FIG. 2 1s a sectional view of the printing apparatus 101.
FIG. 2 1llustrates an internal structure of a color laser printer
of a rotary development system. In the present exemplary
embodiment, toner 1s used as a recording material for print-
ng.

A scanner 711 includes a laser output unit (not illustrated)
configured to convert an 1image signal from the printer con-
troller 102 1nto a light signal (laser light), an octahedral poly-
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gon mirror 712, a motor (not 1llustrated) to rotate the polygon
mirror 712, and an 170 lens (imaging lens) 713.

The laser beam emitted from the laser output unit 1s
reflected from a side face of the polygon mirror 712, passes
through the 1/0 lens 713 and the reflection mirror 714, and
thus scans the surface of photosensitive drum 715 linearly

(raster scan). The photosensitive drum 715 rotates 1n the
arrow direction as 1llustrated in FIG. 2.

In this manner, an electrostatic latent image corresponding
to an 1mage represented by an 1image signal 1s formed on the
surface of the photosensitive drum 715. Around the photo-
sensitive drum 7185, there are arranged a primary charging,
unmt 717, a whole surface exposure lamp 718, a cleaner unit
723 to collect the toner not transierred to a paper (residual
toner), and a pre-exposure charger 724.

A developing unit 726 1s a unit to develop the electrostatic
latent image formed on the surface of the photosensitive drum
715. The developing umt 726 includes the following units.
The toner cartridges 730C, 730M, 730Y, and 730BK each
hold toner as developer. A toner remaiming amount sensor

(notillustrated) 1s used to measure remaining toner amount of
cach toner cartridge.

Development sleeves 731C, 731M, 731Y, and 731BK are
respectively brought into contact with the photosensitive
drum 715 to develop the latent images into visible images by

the developer. Screws 732 convey the developers from the
toner cartridges 730C, 730M, 730Y, and 730BK respectively

to the development sleeves 731C, 731M, 731Y, and 731BK.
In other words, developers for cyan, magenta, yellow, and
black are used to form toner 1mages on the photosensitive
drum 715.

The toner cartridges, the development sleeves, and the
screws are disposed around the central axis P. The symbols
attached to the components Y, M, C and BK represent differ-
ent colors. More specifically, C 1s cyan, M 1s magenta, Y 1s
yellow, and BK 1is black.

A cover 701 can be opened or closed. The user can open the
cover 701 and replace the toner cartridges. The toner cartridge
directly below the cover 701 can be dismounted. The position
directly below the cover 701 1s referred to as a position for
replacing toner cartridges. In FIG. 2, the toner cartridge
730BK 1s at the replacement position. Since the toner car-
tridges 730Y, 730M, 730C, and 730BK are rotated about the
axis P, the toner cartridges move to the replacement position
where they can be replaced.

A position sensor 742 detects the rotational position of a
developing umit 726. When a toner image of yellow 1s formed
on the photosensitive drum 715, the developing unit 726 1s
rotated about the axis P by a motor (not i1llustrated), and the
photosensitive drum 715 and the developing sleeve 731Y are
brought mto contact with each other.

FIG. 2 illustrates how the above-described operation 1s
performed. To form a toner image of magenta, the developing
umt 726 1s rotated about the axis P by the motor, and the
photosensitive drum 715 and the development sleeve 731M
are brought into contact with each other. This operation 1s
similarly performed when toner images of cyan and black are
formed.

The transter drum 716 transiers the toner image formed on
the photosensitive drum 715 onto a paper sheet. The actuator
plate 719 detects the position of the transier drum 716 moved
as a result of 1ts movement. The position sensor 720 detects,
by approaching the actuator plate 719, a fact that the transier
drum 716 has reached the home position.

There are provided the actuator plate 719, the position
sensor 720, a transter drum cleaner unit 725, a paper pressing,
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roller 727, a static eliminator 728, a transfer charging unit
729, and the transfer drum 716 around the transfer drum 716.

The sheet cassettes 735 and 736 contain sheets of paper
791. For example, the sheet cassette 735 contains A4-size
sheets and the sheet cassette 736 contains A3-size sheets.
When a sheet of paper 1s fed and conveyed, a paper roller 737
or 738 feeds a sheet of paper from the sheet cassette 7335 or
736.

Timing rollers 739, 740, and 741 are configured to control
timing to supply or convey a sheet ol paper. The sheet of paper
passes through the timing rollers 739, 740, and 741, and 1s
guided by a paper guide 490. Then, the paper sheet 1s wound
around the transfer drum 716 with the leading end supported
by the gripper 721. Whether the sheet cassette 735 or 736 1s
selected 1s determined by a command from the printer con-
troller 102. Only the paper roller, which corresponds to the
selected sheet cassette, 1s rotated.

By the arrangement described above, full color (C, M, Y,
and BK) printing 1s performed.

FIG. 3 1s a diagram 1illustrating how the toner cartridge 1s
replaced 1n a laser printer with a rotary developing unit illus-
trated 1n FIG. 2. When the user wants to replace the toner
cartridge, the user opens the cover 701.

The position directly below the opened cover 701 i1s the
replacement position 301 for replacing a toner cartridge. The
user can change the toner cartridge at the replacement posi-
tion 301. In the example of FIG. 3, the toner cartridge 730BK
can be replaced. However, the toner cartridge replacement
position 1s not limited to the one illustrated 1n FIG. 3, but may
be different according to the structure of the printing appara-
tus.

The motor rotates the developing unit 726 according to a
control signal from the printer controller 102 to move any one
of cartridges to the replacement position 301.

A control method for the printing apparatus according to
the present invention will be described. FIGS. 4 and 5 are
flowcharts illustrating a control method according to an
exemplary embodiment of the present invention. The control
method 1s performed when the CPU 12 executes a program,
which 1s stored in the ROM 13 and based on the tlowcharts in
FIGS. 4 and 5.

In step S401, the CPU 12 determines whether to start
printing. When the communication unit 18 receives print data
from the computer 100, the CPU 12 determines that printing
1s to be started. A case where print data 1s recerved from the
computer 100 will be described below.

When print data has been received, 1n step S402, the CPU
12 sets a variable TotalPage to a total page number of print
data, and sets a variable P to 1.

FIG. 6 illustrates an example of a work area to manage
variables to be used 1n the control method. The values of the
variables are stored in the RAM 19.

The variable TotalPage indicates a total number of pages to
be printed. The P denotes a page number under processing.
The variable CoverOpen indicates whether the cover 701 has
been opened or closed. If the cover 701 has not been opened
or closed, O (zero) 1s set. If the cover 701 has been opened or
closed, 1 1s set. The mitial value (default) 1s O.

A vaniable CRG_OUT serves as a toner-out flag for each
toner cartridge. If a toner cartridge 1s not determined as toner-
out, the toner-out flag 1s set to 0. When the toner cartridge 1s
determined as toner-out, the flag 1s set to 1. The default value
1s O.

A variable CRG OVERRIDE serves as a continued use
flag for each toner cartridge. The continued use means that
even when a toner cartridge has been determined as toner out,
the user selects continued use.
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Even when a remaining toner amount sensor detects that
the toner cartridge 1s empty, there may be cases where some
toner remains in the toner cartridge. In such a case, the user
can still use that small amount of toner by “continued use.” If
the user does not select continued use, O 1s set 1n the above
variable. If the user selects continued use, 1 is set. The default
value 1s 0.

A variable CRG CHANGE indicates whether each toner
cartridge has been replaced. If the toner cartridge has not been
replaced, 0 1s set. I the toner cartridge has been replaced, 1 1s
set. The detault value 1s O.

In step S403, the CPU 12 acquires status information from
the printing unit 17. The status information includes CRG
status indicating the remaining amount of toner 1n each toner
cartridge. The CPU 12 can detect a toner low state and a
toner-out state based on the CRG status.

In step S404, the CPU 12 sets the variable n to 1. In step
S405, the CPU 12 determines whether the value of the vari-
able1s larger than 4. I the variable n 1s equal to or smaller than
4 (NO 1n step S4035), 1n step S406, the CPU 12 determines
whether the n-th toner cartridge 1s out of toner, according to
the status information acquired in step S403. In the example
of FIG. 4, the toner cartridge 730C 1s the first one, the toner
cartridge 730M 1s the second one, the toner cartridge 730Y 1s
the third one, and the toner cartridge 730BK 1s the fourth one.

I1 the n-th toner cartridge 1s 1n the toner out state, 1n step
S407, the CPU 12 sets the variable CRG_OUT [n] to 1. In step
S408, the CPU 12 increments the variable n by 1, and the
processing proceeds to step S405.

If the variable n 1s larger than 4 (YES 1n step S405), 1n step
S409, the CPU 12 sets a variable mto 1. In step S410, the CPU
12 determines whether the value of the variable m 1s larger
than 4. I the varniable m 1s equal to or smaller than 4 (NO 1n
step S410), 1n step S411, the CPU 12 determines whether the
value of CRG_OUT[m] 1s 1 or not. In other words, the CPU
12 determines whether the m-th toner cartridge has been

determined as toner-out.
ITCRG_OUT [m]i1s 1 (YES i step S411), in step S412, the

CPU 12 determines whether the value of CRG OVERRIDE
Im] 1s 1. In other words, the CPU determines whether con-
tinued use of the m-th toner cartridge has already been
selected. I1 the value of CRG_OVERRIDE [m] 1s 1 (YES 1n
step S412), the m-th toner cartridge 1s not replaced. There-
fore, the m-th toner cartridge 1s not moved to the replacement
position.

If the value of CRG_OVERRIDE [m] 1s not 1 (NO 1n step
S412), 1in step S413, the CPU 12 instructs the printing unit 17
to move the m-th toner cartridge to the replacement position.
In response to this instruction, the motor in the printing unit
17 moves the m-th toner cartridge to the replacement posi-
tion.

In step S413, the CPU 12 displays a message on the opera-
tion unit prompting that the m-th toner cartridge should be
replaced with a new one. Alternatively, through the commu-
nication unit 18, the CPU 12 sends to the computer 100 status
information notifying that the m-th toner cartridge 1s out of
toner. The computer 100 displays on the display unit 10 a
message indicating that the m-th toner cartridge needs to be
replaced.

FIG. 7 1s an example message displayed on an operation
unit 14 or a CRT display unit 10. In the example of FIG. 7, a
message 1s displayed indicating that a toner cartridge of black
needs to be replaced. The message may inform that the toner
cartridge has run out of toner.

Together with the display of a message about necessity of
toner cartridge replacement, the operation unit 14 or the CRT
display unit 10 displays a button 800 for the user to instruct
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the continued use of the toner cartridge. The computer 100
notifies the printing apparatus 101 whether the button 800 has
been pressed.

There may be cases where printed characters or graphics
may be too thin and blurred even though the toner cartridge 1s
used continuously, because the toner remains little or has
been consumed complexly. Therefore, the printing apparatus
101 inquires the user 11 the user 1s still to make continued use
of the toner cartridge.

In step S414, the CPU 12 determines whether the button
800 provided to select continued use has been pressed. If the
button 800 has been pressed (YES 1n step S414), in step S4135,
the CPU 12 sets CRG OVERRIDE to 1 for each of one or
more toner cartridges whose CRG_OUT 1s 1. For example,
when CRG_OUT[1] and CRG_OUT[4] are 1, CRG_OVER-
RRIDE[1] and CRG_OVRERRIDE[4] are set to 1.

In the example of FIG. 5, the user, by a single operation,
can select continued use of two or more toner cartridges
which have become toner out at the same time. However, the
user may separately set continued use for each of two or more
toner cartridges that have become toner out at the same time.
In this case, after step S4135, the processing proceeds to step
S419.

If the button 800 1s not pressed (NO 1n step S414), 1n step
S416, the CPU 12 determines whether the cover 701 has been
opened or closed. If the cover 701 has been opened or closed
(YES 1n step S416), in step S417, the CPU 12 sets the variable
CoverOpen to 1 and, 1n step S418, sets CRG_CHANGE [m]
to 1. In the present exemplary embodiment, by detecting the
cover 701 being opened or closed, the CPU 12 determines that
the toner cartridge has been changed.

In step S419, the CPU 12 increments the value of the
variable m by 1, and the processing proceeds to step S410.

If the variable m 1s larger than 4 (YES 1n step S410), 1n step
S420, the CPU 12 determines whether the variable CoverO-
penis 1.

If the variable CoverOpen 1s not 1 (NO 1n step S420), in
step S421, the CPU 12 determines whether the value of the
variable P 1s larger than the value of the variable TotalPage. It
the value of the vaniable P 1s larger than the value of the
variable TotalPage (YES 1n step S421), this means that all
pages have been printed, and the processing proceeds to step
S401.

If the value of the variable P 1s equal to or smaller than the
value of the variable TotalPage (NO1n step S421), the CPU 12
sends to the printing unit 17 1image data of a page number
represented by the variable P, 1n step S422, and the printing,
unit 17 prints a page of the page number represented by the
variable P. In step S423, the CPU 12 increments the variable
P by 1 and the processing proceeds to step S403.

If the value of the variable CoverOpen 1s 1 (YES 1n step
S5420), 1in step S424, the CPU 12 instructs the printing unit 17
to perform 1mtialization processing to enable the newly-in-
stalled toner cartridge to be used. In step S424, the CPU 12
sets the variable CoverOpen to 0.

In step S425, the CPU 12 sets a variable s to 1. In step S426,
the CPU 12 determines whether the value s 1s larger than 4. IT
the value of the vanable s 1s larger than 4 (YES 1n step S426),
the processing proceeds to step S402. If the value of the

variable s equal to of smaller than 4 (No 1n step S426), 1n step
S427, the CPU 12 determines whether the wvalue of

CRG_CHANGE]s] 1s 1.

If the value of CRG_CHANGE [s]1s 1 (YES 1n step S427),
in step S428, the CPU 12 sets CRG_OUT]s] to 0, and sets
CRG_CHANGE]s] to 0.

In step S429, the CPU 12 increments the variable s by 1 and
the processing proceeds to step S426.
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According to the control method illustrated in FIGS. 4 and
5, the toner cartridge specified for continued use 1s not to be a
target of replacement thereatter, and the toner cartridge 1s not
to be moved to the replacement position 1n step S413.

When the user intends to replace the toner cartridge speci-
fied for continued use, the user have to separately 1ssue an
instruction to replace the toner cartridge. FIG. 8 1llustrates an
example of an operation screen displayed on the operation
unit 14 or the CRT display unit 10. From among the buttons
801 to 804, the user presses a button corresponding to a toner
cartridge the user intends to replace.

When the user presses a button on the operation screen
displayed on the CRT display unit 10, the computer 100
notifies the printing apparatus 101 of an instruction to replace
a toner cartridge and the toner cartridge selected by the user.

The CPU 12 instructs the printing unit 17 to move the toner
cartridge selected by the user to the replacement position. In
response to the imstruction, the motor 1n the printing unit 17
moves the toner cartridge selected by the user to the replace-
ment position. Then, the CPU 12 determines whether the
cover 701 has been opened or closed. If the cover 701 has
been opened or closed, the CPU 12 sets CRG_OUT corre-
sponding to the toner cartridge selected by the user to 0. Then,
the CPU 12 sets CRG_OVERRIDE corresponding to the
toner cartridge selected by the user to O.

In the exemplary embodiment in FIG. §, the toner cartridge
specified for continued use 1s not to be a target of replacement
thereatter, and 1s not to be moved to the replacement position
in step S413. However, there may be some users who want to
replace the toner cartridge specified for continued use at a
timing when another toner cartridge runs out of toner,
together therewith.

For this reason, according to a second exemplary embodi-
ment of the present mvention, a user can previously select
whether to move the toner cartridge specified for continued
use to the replacement position when another toner cartridge
runs out of toner.

FIG. 9 1llustrates an example of an operation screen dis-
played on the operation unit 14 or the CRT display unit 10.
When the user desires that the toner cartridge specified for
continued use should be moved to the replacement position 1n
a case where another toner cartridge runs out of toner, the user
ticks a check box 901 and presses an OK button 902. If the
user desires that the toner cartridge specified for continued
use should not be moved to the replacement position, the user
presses the OK button 902 without ticking the check box 901.

The CPU 12 sets the variable AUTO to 1 when a check
mark 1s mput 1n the check box 901, and sets the variable
AUTO to O when a check mark 1s not input 1n the Check box
901. The value of the variable AUTO 1s stored in the external
memory 21 or the hard disk 23.

FIG. 10 1s a flowchart illustrating a control method accord-
ing to the second exemplary embodiment. This control
method 1s performed when the CPU 12 executes a program,
which 1s stored in the ROM 13 and based on the tlowchart in
FIG. 10. In FIG. 10, steps S1001 and S1002 are newly added.
The tflowchart in FIG. 10 will be described focusing on dii-
terences from the tlowchart in FIG. 4.

In step S412, the CPU 12 determines whether the value of
CRG_OVERRIDE [m] 1s 1. If the value of CRG_OVER-
RIDE 1s 1 (YES 1n step S412), in step S1001, the CPU 12
determines whether the value of the variable AUTO 1s 1.

It the value of the variable AUTO 1s 1, the CPU 12 refers to
CRG_OUT[1] through CRG_OUT[4], and CRG_OVER-
RIDE[1] through CRG_OVERRIDE][4]. In step S1002, the
CPU 12 determines whether there 1s another toner cartridge
including CRG_OUT having the value of 1 and CRG_OVER-
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RIDE having the value of 0. It there 1s another toner cartridge
(YES 1n step S1002), 1n step S413, the CPU 12 moves the
m-th toner cartridge to the replacement position.

According to the second exemplary embodiment, the user
can select whether to move the toner cartridge specified for
continued use to the replacement position when another toner
cartridge runs out of toner.

According to the second exemplary embodiment, it 1s
determined whether to move the toner cartridge specified for
continued use to the replacement position when another toner
cartridge runs out of toner. In a third exemplary embodiment
ol the present invention, it 1s determined whether to move the
toner cartridge specified for continued use to the replacement
position when another toner cartridge 1s replaced.

FIG. 11 1s a flowchart 1llustrating a control method accord-
ing to the third exemplary embodiment. This control method
1s implemented when the CPU 12 executes a program, which
1s stored 1n the ROM 13 and based on the flowchart in FIG. 11.
In FIG. 11, steps S1101 and S1102 are added. The flowchart
in FIG. 11 will be described focusing on differences from the
flowchart in FI1G. 4.

In step S412, the CPU 12 determines whether the value of
CRG OVERRIDE[m]1s 1. If the value of CRG_OVERRIDE

1s 1 (YES 1n step S412), 1n step S1101, the CPU 12
determines whether the value of the variable AUTO 1s 1.

If the value of the variable AUTO 1s 1 (YES 1n step S1101),
in step S1102, the CPU 12 determines whether the value of
the variable CoverOpen 1s 1. If the value of the variable
CoverOpen 1s 1 (YES 1n step S1102), 1n step S413, the CPU
12 moves the m-th toner cartridge to the replacement posi-
tion.

According to the third exemplary embodiment, the user
can select whether to move the toner cartridge specified for
continued use to the replacement position when another toner
cartridge 1s replaced.

According to a fourth exemplary embodiment, after con-
tinued use of a toner cartridge 1s specified and then a prede-
termined number of pages are printed, a toner cartridge speci-
fied for continued use 1s moved to the replacement position. In
the fourth exemplary embodiment, two variables are pro-
vided, namely, a variable CRG_PrintPage representing a
number of pages printed by using toner cartridges and a
variable CRG_OVERRIDEPage representing a number of
pages when continued use of a toner cartridge 1s specified.

FI1G. 12 1s a diagram 1llustrating an example of a work area
in which variables used 1n the fourth exemplary embodiment
are managed. Those values of the variables are stored 1n the
external memory 21 or the hard disk 23. In the example of
FIG. 12, the number of pages printed by using the toner
cartridge 730C 1s 100. The number of pages printed by using
the toner cartridge 730BK 1s 200. When the number of pages
printed by the toner cartridge 730BK was 150, continued use
of the toner cartridge 730BK was specified.

FI1G. 13 1s a flowchart 1llustrating a control method accord-
ing to the fourth exemplary embodiment. The control method
1s implemented when the CPU 12 executes a program, which

1s stored 1n the ROM 13 and based on the flowchart of F1G. 13.
In FIG. 13, steps S1301 through S1304 are added. The tlow-
chart in FIG. 13 will be described focusing on differences
from the flowchart in FIG. 4.

After executing step S422, i step S1301, the CPU 12
increments by 1 the value of CRG_PrintPage corresponding
to one or more toner cartridges used 1n printing 1n step S422.
For example, when the toner cartridge 730BK 1s used, the
CPU increments the value of CRG_PrintPage[4] by 1.

After executing step S415, 1n step S1302, the CPU 12 sets
the value of CRG_PrintPage into CRG_OVERRIDEPage
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with regard to one or more toner cartridges which has been set
in step S415. For example, when continued use of the toner
cartridge of cyan and the toner cartridge of black 1s specified,
the CPU 12 sets the value of CRG_PrintPage [1]_into
CRG_OVERRIDEPage [1]. Furthermore, the CPU 12 sets
the value of CRG_PrintPage[4] into CRG_OVERRIDEPage

[4].

If the value of CRG_OVERRIDE [m] 1s 1 (YES 1n step
S412), i step S1303, the CPU 12 determines whether the
value of CRG_PrintPage[m] 1s larger than the value of
CRG_OVERRIDEPage[m] with a predetermined value
added. In the example of FIG. 13, the predetermined value 1s
300.

If the value of CRG_PrintPage[m] 1s larger than the value

of CRG_OVERRIDEPage[m] with the predetermined value

added (YES 1n step S1303), the processing proceeds to step
S413. Ifthe value of CRG_PrintPage[m] 1s equal to or smaller

than the value of CRG_OVERRIDEPage[m] with the prede-

termined value added (NO 1n step S1303), the processing
proceeds to step S419.

After executing step S428, in step S1304, the CPU 12 sets
0 mto each of CRG_PrintPage[s] and CRG_OVERRIDEP-
agels].

According to the fourth exemplary embodiment, even
when continued use of the toner cartridge has been specified,
alter a predetermined number of pages are printed, the toner
cartridge 1s moved to the replacement position.

A printing apparatus according to the present invention 1s
not limited to the laser beam printer, but may be printing
apparatuses of other printing systems. Though the toner-type
printing apparatus has been described above, the present
invention can be applied to printing apparatuses using print-
ing materials, such as ink or toner.

Moving a storing unit configured to store a recording mate-
rial to a position where the recording material 1s supplied to
the printing apparatus includes moving a toner cartridge, an
ink cartridge or an ink tank to a position where they can be
replaced with new ones. The above expression further
includes moving the toner cartridge to a position where the
toner cartridge can be refilled with the toner and moving the
ink cartridge to a position where the 1ink cartridge can be
refilled with the 1nk.

In the above-described exemplary embodiments, the CPU
12 executes the program based on the flowcharts in FIGS. 4,
5,10, 11, and 13. However, instead of the CPU 12, a control
circuit may be used, which 1s designed to execute a control
method based on the flowcharts in FIGS. 4, 5, 10, 11, and 12.

According to the present invention, the user can select
whether to move a storing unit determined to have run out of
a recording material to a position where the recording mate-
rial can be supplied. The printing apparatus can select
whether to move the storing unit determined to have run out of
the recording material to the position where the recording
material can be supplied.

Aspects of the present invention can also be realized by a
computer of a system or apparatus (or devices such as a CPU
or MPU) that reads out and executes a program recorded on a
memory device to perform the functions of the above-de-
scribed embodiments, and by a method, the steps of which are
performed by a computer of a system or apparatus by, for
example, reading out and executing a program recorded on a
memory device to perform the functions of the above-de-
scribed embodiments. For this purpose, the program 1s pro-
vided to the computer for example via a network or from a
recording medium of various types serving as the memory
device (e.g., computer-readable medium). In such a case, the
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system or apparatus, and the recording medium where the
program 1s stored, are included as being within the scope of
the present invention.

While the present invention has been described with refer-
ence to exemplary embodiments, it 1s to be understood that
the invention 1s not limited to the disclosed exemplary
embodiments. The scope of the following claims 1s to be
accorded the broadest mterpretation so as to encompass all
modifications, equivalent structures, and functions.

This application claims priority from Japanese Patent
Application No. 2011-159012 filed Jul. 20, 2011, which 1s
hereby 1ncorporated by reference herein in 1ts entirety.

What 1s claimed 1s:

1. A printing apparatus configured to perform printing by
using a recording materiel, comprising:

a storing unit configured to store recording material;

amoving unmt configured to move a storing unit determined
to run low on or run out of a recording material to a
position where a recording material 1s supplied to the
printing apparatus; and

a setting umt configured to, according to an instruction
from a user, set continued use of the storing unit deter-
mined to run low on or run out of the recording material,

wherein the moving unit does not move the storing unit to
the position even when the storing unit 1s determined to
run low or run out of the recording material 1f continued
use of the storing unit determined to run low on or run
out of the recording material 1s set.

2. The printing apparatus according to claim 1, wherein the
moving unit moves the storing unit to the position according
to an mstruction to move the storing unit to the position even
if continued use of the storing unit determined to run low on
or run out of the recording material 1s set.

3. The printing apparatus according to claim 1, further
comprising;

a selecting unit configured to select whether to move a first
storing unit determined to run low on or run out of the
recording material to the position when a second storing,
umt different from the first storing unit 1s determined to
run low on or run out of the recording material,

wherein when moving the first storing unit to the position
1s selected and the second storing unit 1s determined to
run low on or run out of the recording material, the
moving unit moves both the first storing unit and the
second storing unit to the position.

4. The printing apparatus according to claim 3, wherein
when moving the first storing unit to the position i1s not
selected and the second storing unit 1s determined to run low
on or run out of the recording material, the moving unmit does
not move the first storing unit to the position, but moves the
second storing unit to the position.

5. The printing apparatus according to claim 1, wherein
after continued use of the storing unit determined to run low
on or run out of the recording material 1s set, when a number
of pages printed by using the storing unit reaches a predeter-
mined number, the moving unit moves the storing unit to the
position.

6. The printing apparatus according to claim 1, wherein the
recording material 1s toner and the storing unit 1s a toner
cartridge.

7. The printing apparatus according to claim 1, wherein the
moving unit rotates a plurality of storing units and moves a
storing unit determined to run low on or run out of the record-
ing material to the position.

8. The printing apparatus according to claim 1, wherein
supplying the recording material to the printing apparatus
includes replacing the storing unit.
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9. The printing apparatus according to claim 1, wherein
supplying the recording material to the printing apparatus
includes refilling the storing unit with the recording matenal.

10. The printing apparatus according to claim 1, wherein
the position where the recording material 1s supplied to the
printing apparatus 1s a position corresponding to an opening
or closing of a cover.

11. The printing apparatus according to claim 1, further
comprising a memory umt configured to store information
indicating whether each of a plurality of storing units 1s deter-
mined to run low on or run out of the recording material and
information indicating whether to continue to use each of the
plurality of storing units.

12. The printing apparatus according to claim 1, further
comprising:

a recerving unit configured to receive the instruction from

the user through an external computer.
13. The Printing apparatus according to claim 1, wherein
the moving unit moves the storing unit determined to run low
on or run old of the recording material, according to a deter-
mination that the storing unit runs low on or runs out of the
recording material.
14. The printing apparatus according to claim 13, wherein,
alter printing 1s started, the moving umt moves the storing
unit determined to run low on or run out of the recording
material, according to the determination that the storing unit
runs low on or runs out of the recording matenal.
15. The printing apparatus according to claim 1, wherein
the moving unit moves the storing unit to the position accord-
ing to a determination that another storing unit runs low on or
runs out of recording material even 1f continued use of the
storing unit 1s set.
16. A control method for controlling a printing apparatus
that performs printing by using a recording material stored in
a storing unit, comprising;:
moving the storing unit determined to run low on or run out
of the recording materal to a position where a recording
material 1s supplied to the printing apparatus; and

setting, according to an instruction from a user, continued
use of the storing unit determined to run low on or run
out of the recording materal,
wherein the storing unit 1s not moved to the position even
when the storing unit 1s determined to run low on or run
out of the recording material 11 continued use of the
storing unit determined to run low or run out of the
recording material 1s set.
17. A non-transitory computer readable storage medium
storing computer-readable instructions causing a computer of
a printing apparatus that includes a storing unit configured to
store a recording material and performs printing by using the
recording material, to execute a method, the method compris-
ng:
moving a storing unit determined to run low on or run out
of the recording material to a position where a recording
material 1s supplied to the printing apparatus; and

setting, according to an struction from a user, continued
use of the storing unit determined to run low on or run
out of the recording materal,

wherein the storing unit 1s not moved to the position even

when the storing unit 1s determined to run low or run out
of the recording material, 1f continued use of the storing

unit determined to run low on or run out of the recording
material 1s set.
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